Identification and biochemical characterization of a eukaryotic-type serine/threonine kinase and its cognate phosphatase in Streptococcus pyogenes: their biological functions and substrate identification.
A eukaryotic-type signaling system in group A Streptococcus (GAS) was identified and characterized. This system comprises primarily the products of two co-transcribed genes, a eukaryotic-type Ser/Thr kinase (SP-STK) and phosphatase (SP-STP) and their endogenous substrate histone-like protein (SP-HLP). Enzyme activities of SP-STK and SP-STP primarily depended on Mn(2+). The site on the substrate for reversible phosphorylation by these enzymes was found to be only the threonine residue. Using specific antibodies generated against these proteins, SP-STK was found to be membrane-associated with its N-terminal kinase domain facing the cytoplasm and its C-terminal repeat domain outside the membrane and cell-wall associated. Further, SP-STP, primarily a cytoplasmic protein, was found to be a major secretory protein of GAS and essential for bacterial survival. Three isogenic mutants, lacking either the entire SP-STK, or one of its two domains, were found displaying distinct pleiotropic effects on growth, colony morphology, cell division/septation, surface protein/virulence factor expression, bacterial ability to adhere to and invade human pharyngeal cells, and resist phagocytosis by human neutrophils. In addition to these properties, the ability of these three proteins to modulate the expression of the major virulence factors, the M protein and the capsule, indicates that these proteins are structurally and functionally distinct from the kinases and phosphatases described in other microorganisms and play a key role in GAS pathogenesis.